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Einstein HRI Image of NGC 253 

This image shows an X-ray image of NGC 253 in the 0.1-4.0 keV bandpass obtained with the Einstein
HRI. The positions of the point sources and nucleus discussed in Fabbiano & Trincieri 1984, ApJ, 286,
491 are shown as well as the NED position of SN1940E. Also shown (RX-1) is a new source visible in
later ROSAT images. The scale of this image is 10’ by 10’ corresponding to 7.3 kpc by 7.3 kpc
assuming a distance of 2.5 Mpc to NGC 253.

Return to M82 / NGC 253 images page

ROSAT HRI Image of NGC 253 

This image shows an X-ray image of NGC 253 in the 0.1-2.4 keV bandpass obtained with the ROSAT
HRI. The positions of the point sources and nucleus discussed in Fabbiano & Trincieri 1984, ApJ, 286,
491 are shown as well as the NED position of SN1940E. Also shown (RX-1) is a new source visible in
later ROSAT images. The scale of this image is 10’ by 10’ corresponding to 7.3 kpc by 7.3 kpc
assuming a distance of 2.5 Mpc to NGC 253.

ROSAT PSPC Image of NGC 253 

This image shows an X-ray image of NGC 253 in the 0.5-2.0 keV bandpass obtained with the ROSAT
PSPC. The positions of the point sources and nucleus discussed in Fabbiano & Trincieri 1984, ApJ, 286,
491 are shown as well as the NED position of SN1940E. Also shown (RX-1) is a new source visible in
later ROSAT images. While this image shows strong emission from the nuclear region and extranuclear
point sources, the 0.1-0.4 keV image of NGC 253 shown in the ROSAT calendar shows that a kpc-scale
superwind similar to the one in M82 dominates at lower energies. The scale of this image is 10’ by 10’
corresponding to 7.3 kpc by 7.3 kpc assuming a distance of 2.5 Mpc to NGC 253.

ASCA SIS0 Image of NGC 253 
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A case for the Warm Absorber?
MCG-6-30-15 with XMM and Chandra

◆ High-energy emission of AGN originates from the innermo
regions of an  accretion flow onto a supermassive object
(a black hole?)

◆ The accretion energy is radiated as X-ray andγ-rays with a
spectrum which has generally a power-law shape and is abso
by the interstellar medium in our own Galaxy.

◆ X-ray reprocessing and absorption are the processes gene
invoked to interpret deviation from the power-law form.
Deviations from a pure power law are seen in many AGNs.

◆ The model generally adopted to match the observations in
0.5-1 keV energy range is that of a power-law continuum
spectrum absorbed by partially ionized material

◆ Many AGNs show absorption edges of ionized oxygen (OV
and OVIII) characteristic of optically thin, photoionized materi
along the line of sight to the central engine, the so-called‘‘warm
absorber’’.

◆ The origin and location of this warm absorber is still very
much a matter of debate.
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◆ MCG-6-30-15 (an X-ray luminous Seyfert 1 galaxy) is at th
center of this controversy following XMM and Chandra Obse
vations.

✓ From Lee et al. 2001

‘‘Our Chandra HETG spectrum of MCG -6-30-15 shows that 
dusty warbsorber model is not only adequate to describe all 
spectral features >0.48 keV (26 Å) but that the data require it

✓From Branduardi et al. 2001

‘‘A simple warm-absorber interpretation of the RGS spectra o
MCG-6-30-15 is untenable on spectroscopic grounds. Broad l
emission from a relativistic disk surrounding a maximally
rotating Kerr black hole seems to explain the data remarkabl
well.’’

◆ This is what the data show... (note the the mixed use of E anλ
by X-ray astronomers!)
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The Narrow Line Region:
Chandra Observations of NGC 4151

(From Ogle et al. 2000)

◆ Direct emission from the nucleus is highly absorbed therefo
a good view of its narrow line region is possible.

◆ A very weak hard continuum is visible (probably absorbed
local cold material)

◆ The spectrum is dominted by narrow emission lines from a
kpc highly ionized nebula

◆ X-ray narrow-line region is composite, consisting of both
photoionized and collisionally ionized components.

◆ First direct evidence of X-ray line emission from a hot plasm

(T~107 K) that may providepressure confinement for the cool

(T=3x104 K) photoionized clouds

◆ And the data...
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The Iron Line: MCG-6-30-15 again!

◆ A substantial amount of the power in AGNs is thought to b
emitted as X-rays from the accretion disk corona in active or fl
ing regions.

◆ The flares irradiate the accretion disk, which is relatively c
resulting in the formation of a "reflection" component within th
X-ray spectrum

◆ A given incident photon is either absorbed, scattered out o
reprocessed into a fluorescent line photon which escapes

◆ These effects give the reflection spectrum a broad humplik
shape. In addition, there is an emission line spectrum resulti
primarily from fluorescent K lines of the most abundant meta
The iron K line at 6.4 keV is the strongest of these lines.

◆ A narrow Fe K emission line is a common component in Sy
galaxies. It is generally interpreted as fluorescence from cold
material distant from the inner accretion disc. The exact origin
still debated (molecular “torus”, broad line region, outer disc,
dense coulds at smaller radii?).

◆ A broad Fe K emission line is also postulated in several obj
but is the subject of a much heated debate.

◆ Shape and strenght of  the broad component represent a 
cial diagnostic of the innermost regions close to the back hole
depends critically on the fitting of the underlying continuum
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Examples:

XMM EPIC spectra of 6 bright Seyfert 1 galaxies (ratios to 2-1
kev power law).

ASCA Fe K line in MCG-6-30-15

Comparison with Chandra

Other possible ways to fit the data (from Reeves)
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Radio Loud AGN: not just
“Featureless”Spectra

◆ X-ray spectra of radio loud AGN and bright quasars are
predominantly “featureless” (pure power-law spectrum absorb
by the Galactic interstellar medium).

◆ X-ray spectra are used for studies of the intergalactic med
(AGN as a powerful “flashlight” shining through the IGM)

◆ Chandra has detected X-ray absorption lines of OVII, OVII
and NeIX along the line of sight to the bright blazar PKS 215
304.

◆ The absorption is probably from warm/hot local gas in
Intergalactic space surrounding our Galaxy

◆ The dynamical and physical properties derived for the
absorbing gas seem consistent with those predicted for the l
redshift warm phase of the IGM by hydrodynamical simulatio
for the formation of structures in the Universe.

Look at the data!

◆ Images show significant structures and jets!
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